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Theorem 1 $([7],[3])$ . (X, $G$) $p$ $(K,R,F)$ \sim
$R$ ( ) K
0 $(\pi)$ $R$ $F=R/(\pi)$
$\mathrm{p}$ $(X, G)$ $\chi,\varphi\in Ir\mathrm{r}(G)$
$\chi,\varphi$
$\chi(\sigma_{g})\equiv\varphi(\sigma_{g})$ (mod(\pi )), $\forall g\in G$. (1)
. mod-
mlo $p$ $\chi j$
$Irr$ (CS(m)) 1 2
$S(m)$ $H=S(n)\cross S(m-n)$





Theorem 2 ([5]). NAKAYAMA ’$S$ CONJECTURB. Teoo ordinary iweducible
representations $[\alpha]$ and $[\beta]$ of $S(n)$ belong to the same $p$-block if and anly $\dot{l}f$











$(\begin{array}{lllll}1 1 0 1 11 2 1 21 2 0 2 11 1 \mathrm{o} 2 21 2 0 2 1\end{array})$ (4)
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2 Preliminary
$M$ $|M|=n\iota$ 0 $n\leq m/2$
\gamma I $(\begin{array}{l}Mn\end{array})=\{N\subset M||N|=\prime n\}$ $N_{1},$ $N_{2}\in$
$(\begin{array}{l}Mn\end{array})$ Johnson distanoe $\rho(N_{1},N_{2})=n-|N_{1}\cap N2|$
$R_{i}=$ {(N1, $N_{2}$ ) $|$ \rho (N1, $N_{2})=i$} $.x=((\begin{array}{l}Mn\end{array}), \{R_{i}\}_{0\leq i\leq n})$
association scheme $X=J$(m, $n$ ) Johnson association scheme
Johnson scheme [1]
T
$A_{i}(0\leq i\leq n)$ $R_{i}$ :
$P_{\acute{t}}^{m,n}(j)$ $J(m,n)$ first eigen matrix ($i$ ,j)-
$vi$ (m, $n$ ) { $J(m,n)$ $R$: $\mathrm{v}\mathrm{a}1\mathrm{e}\mathrm{n}\mathrm{c}\mathrm{y}_{1}$.
[1]
$v_{i}(m,n)=(\begin{array}{l}n\prime l\end{array})(\begin{array}{l}m-ni\end{array})$ , (5)
$P^{m,\mathrm{n}}. \cdot(j)=\sum_{\mathrm{k}=0}^{\dot{*}}(-1)^{k}(\begin{array}{l}jk\end{array})(\begin{array}{l}\mathrm{n}-jki-\end{array})(\begin{array}{l}m-n-jki-\end{array})$ . (6)
$(\begin{array}{l}ab\end{array})=\{$
$.\tau^{a_{}’}b’a-\pi\iota$ if $0\leq b\leq a$
0otherwise
(7)
(6) duml Hmlm polynomial $\mathrm{t}\backslash$ pdynomial
$P_{i}^{m,n}(j)=\{$
$P_{i}^{m-2,n-1}(j-1)-P_{\dot{\iota}-\mathrm{i}^{2,-1}}^{m}$




Theorem 3 (Lucas’). [2JLet $p$ be a prirne, $m=a0+a_{1}p+\cdots+akp"$ and
$ll=b0+b_{1}p+\cdots+bkpk$ , where $0\leq a:,b_{\dot{l}}<p$ for $i=0,1,$ $\cdots$ , $k-1$ . Then
$(\begin{array}{l}mn\end{array})\equiv\prod_{=0}^{k}\dot{‘}(\begin{array}{l}a.b.\end{array})$ (mod $p$).
Theorem 4. $f\mathit{4}fJ$(m, $n$) $F$ modular algebfa $\mathfrak{U}:=\oplus_{\mathrm{i}=0}^{n}FA_{i}$
} $IRR(\mathfrak{U})|=|i\in 0,$ $\cdots,n:p$ { (m 2– $|$ .




Proposition 6. $P^{m-2,n-1}$ $(\tau|\mathrm{z}odp)$ $i_{1}-1,j_{2}-1(1\leq j_{1}$ ,j2\leq n
1. $P^{m,n}$ (mod $p$] $j_{1},j_{2}$
$J(2n+l,n)$ $a,$ $b$ $J(2(\mathrm{n}+k)+$
$l,n+k)$ $a+h,$ $b$ +k {
$l$
Proposition 7. $p^{k}>n$ .$\mathrm{C}$ $P_{\acute{f}}^{m+\mathrm{p}^{k},n}(j)\equiv P_{i}^{m,n}(j),\forall i,j$.
Pm+p\hslash ,n(D\equiv Pm.n( $\text{ }$.
Proposition 8. Let $P_{j}^{m,n}(i)$ be $a(i,j)$ -entry of the first eigenmatrix of
$J(m,n),$ $a,b,c\in \mathbb{Z}$ such thal $0\leq a,b,c<p^{t-1}$ and $at-1,bl-1,ct-1$ $\in \mathbb{Z}$
such that $0\leq a_{t\sim 1},b_{t-1r}\mathrm{c}_{t-1}<p$ then
$P_{b_{t-1}p^{\mathrm{t}-1}+b}^{2(p^{t}-1)+u-1p^{\mathrm{t}-1}+a,\mathrm{p}^{\mathrm{t}}-1}$ ($h-1p^{\mathrm{t}-1}+$ c) $\equiv$
$P_{\mathrm{b}}^{2(p^{t-1}-1)+a,p^{\mathrm{P}\sim 1}-1}(c)P_{\mathrm{b}_{\mathrm{t}-1}}^{2(\mathrm{p}-1)+l}$ ’P-1 $(\mathrm{c}_{t-1})(mdp)$ $(9\rangle$
where $l=\{$
$a_{t-1}+1$ (mod $p$) $\mathrm{c}<a$




$P_{b}^{2(p^{t}-1)+a,p^{t}-1}(\mathrm{c})\equiv P_{b_{\mathrm{O}}}^{2\langle p-1\}+\alpha_{l1_{J}}p-1}.(c_{0})P_{b_{1}}^{2(p-1)+l_{1},p-1}(\mathrm{c}_{1})\cdots P_{b_{t-1}}^{2(\mathrm{p}-1\}+l_{t-}.p-1}."(c_{t-1})$
(10)
$l_{k}=\{$
$a_{k}+.1$ ( $c_{k-1}+\cdot$ . . $+$ c$0<ak-1$ $+\cdot..+a\mathrm{o}$ )
$(1\leq k\leq t-1)$ (11)
$a_{k}$ $(c_{k-1}+\cdot..+c0\geq a_{k-1}+\cdot.$. $+a\mathrm{O})$
(10) $P_{b}^{2(\mathrm{p}^{t}\sim 1)+a,p^{t}-1}$ ( c) $p$ $t$ $p$
$\mathrm{c}$










2 $[\lambda_{1}, \lambda_{2}](\lambda_{1}+\lambda_{2}=n, \lambda_{1}\geq\lambda_{2})$ p-
[$\lambda_{1},$ $\lambda$21p $p$-core sequence $[[\lambda_{a_{1}}, \lambda_{b_{1}}]_{p},$ $\cdots$ , $[\lambda a" \lambda_{b_{l}}]_{p}$]
$[[\mu_{a_{1}},\mu_{b_{1}}]_{p},$ $\cdots,$
$[\mu_{a_{\mathrm{t}}},\mu_{b_{\mathrm{t}}}]_{p}]$ $[\lambda$ $k., \lambda_{b_{k}}]_{p}=[\mu_{a_{\mathrm{k}}}, \mu_{b_{k}}]_{p},$ $(1\leq$
$\forall k\leq t)$
$\vee\mathrm{a}$
Theorem 9. MAIN THEOREM. $P^{2n+l,n}(a)\equiv P^{2n+l,\iota}’(b)$ (mod $p$)
$t\in \mathbb{Z}$ such that $\mathrm{p}^{t}-1\geq n$




$\equiv P^{2(p-1)+a_{0},p\sim 1}(d_{0})P^{2(p-1)+g_{1},p-1}(d_{1})\cdot\cdot$ . $P^{2(p-1)+g_{l-1\prime}\mathrm{p}-1}.(d_{t-1})$
$p$-core sequence
[[2(p-y+a $-c_{\mathrm{O}},c_{0}]_{p},$ $[2(p-1)+f_{1}-\mathrm{c}_{1},\mathrm{c}_{1}]_{\mathrm{p}},$ $\cdot\cdot(,$ $[2(p-1)+f_{\mathrm{t}-1}-\mathrm{c}_{t-1},\mathrm{c}_{t-1}]_{p}$],
[$[2(p-1)+a_{0}-d_{0},\phi$ ]p’ $[2(p-1)+g_{1}-d_{1},d_{1}]_{\mathrm{p}},$ $\cdots,$ $[2(p-1)+g_{t-1}-d_{*-1}.’ d_{t-1}]_{p}$]
Example \S $\cdot$1 $\cdot$ $J(8,4)$ $p=3$ $J(2\cross 4,4)$
2 4 o\sim ,s $J(2(\bm{3}^{2}-1),\bm{3}^{2}-$
$1)$ $2+3^{2}-1-4=6,4+3^{2}-1-4=8$ 4,5, 7 .
4 8 $P^{2(\mathrm{S}^{2}-1),8^{2}-1}(4),$ $P^{2(\^{2}-1),\^{2}-1}.$ (5),














6 $\mathrm{H}$ 8 $\mathrm{H}$ 3 $|[p_{1}^{\mathrm{s}}$
4
( ) [6]
$\vee C^{\text{ }}p$ $J(10,4)$




1 2 3 4 modulo 3
$.(\begin{array}{lllll}1 0 0 2 \mathrm{o}1 2 0 1 21 0 0 2 01 \mathrm{O} 0 2 01 2 0 2 1\end{array})\backslash \backslash \backslash$ modulo 5
$\mathrm{L},-C\mathrm{f}\supset^{1}.\text{ _{ }^{}\backslash }J(10,4)$
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